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(54) OPTICAL DATA RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an initialization-free medium, having a recording 
density of 4.7 GB/disc-120 mm-in-diameter or larger, which responds to high-speed 
overwrite recording, and is compatible with DVD-ROMs. 

SOLUTION: An optical recording medium, having a recording layer including Sb and Te, in 
addition, substantially no other elements or at least one of elements of group 1 to group 7 in 
the periodic table and remnant layers is a phase-change recording medium, wherein the 
remnant layers include a material for speeding up linear velocity, and by a recording 
operation through energy irradiation to the optical data medium, the other elements in an 
amount existed in the recording layer at end of a deposition process of the recording layer 
or more are migrated from the remnant layers into the recording layer and exist there. 
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CLAIMS 



[Claim(s)] 

[Claim 1]When a layer of said the complementary carries out an energy ray to said optical information medium and carries out recording operation 

to it in an optical recording medium characterized by comprising the following including high linear velocity-ized material, A phase change 

recording medium with which said other elements of quantity of the more than which existed in this recording layer at the time of an end of a film 

production process of this recording layer shift into a recording layer, and come to exist from a layer of said the complementary. 

other elements other than Sb and Te are not included substantially — the [ or / the Ith fellows of the periodic table thru/or ] — a recording layer 

containing at least one kind of element of an element belonging to VII fellows. 

A layer of the complementary. 

[Claim 2]The phase change recording medium according to claim 1 with which said recording layer is characterized by Sb and being germanium 
content of 0 thru/or less than pentatomic % in an atomic number, including 1/3 or less Te of Sb. 

[Claim 3]The phase change recording medium according to claim 1 or 2, wherein a layer of said the complementary is a crystallization promoting 
layer containing a recorded state stabilizing material and a crystallization accelerating material. 

[Claim 4]The phase change recording medium according to claim 3, wherein said recorded state stabilizing materials are four group elements, 1B 
group element, three group elements, and/or five group elements. 

[Claim 5]The phase change recording medium according to claim 4, wherein said recorded state stabilizing materials are germanium, Cu, In, B, 
and/or N. 

[Claim 6]The phase change recording medium according to claim 3, wherein said high linear velocity-ized materials are Ga. Dy, Ca, Mg, and at 
least one element chosen from a group which consists of Mn. 

[Claim 7]The phase change recording medium according to claim 6, wherein said high linear velocity-ized material is Ga or/and Mn. 

[Claim 8]The phase change recording medium according to claim 3, wherein said crystallization accelerating materials are five group elements and 

six group elements. 

[Claim 9]The phase change recording medium according to claim 8, wherein said crystallization accelerating materials are Sb, Bi. and/or Te. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The initialization operation of this invention is unnecessary, it is excellent in preservation reliability, and relates to the 
optical information recording medium which can respond to high-speed over-writing record. 
It is applied to an optical disc. 

[0002] 

[Description of the Prior Art]By laser beam exposure, by record of information, reproduction, and an eliminable optical information recording 
medium and a laser beam exposure as an optical information recording medium in which record of information, reproduction, and elimination are 
possible, The commercialization as phase change CD-RW using the reversible phase change of a crystallized state and an amorphous (amorphous) 
state, DVD-RAM, -RW, +RW media, etc. is expected. 

[0003]This invention persons have furthered research and development about what was constituted from a recording layer having a metastable 
Sb3Te phase which belongs a recording layer to space group Fm3m among the above-mentioned phase change type optical information recording 
media (statements, such as J P P 10-21 7069, A). This metastable phase differs from the recording layer of Sb-Te eutectic crystal structure, it does 
not separate into Sb and Sb2Te3, and disorder of the recording mark resulting from the grain boundary is not produced, either. Therefore, the 
thing using the recording layer having a metastable Sb3Te phase belonging to space group Fm3m has the strong point whose high density 
recording becomes possible. Repeatedly, since it is strong to the thermal shock at the time of record, the recording layer having a metastable 
Sb3Te phase belonging to space group Fm3m has the outstanding repetition recording characteristic. 

[0004]By the way, in the phase change type optical information recording medium using the recording layer having a metastable Sb3Te phase 
belonging to this space group Fm3m, a recording layer is produced by the vacuum producing-film methods, such as sputtering and vacuum 
evaporation, and the film immediately after film production has usually become an amorphous state. On the other hand, the recording layer of the 
optical information recording medium produced commercially must be a crystallized state. In the erasable light information record carrier using a 
phase transition, it is because record film is set as an amorphous state by a recorded state and is generally set as a crystallized state in the state 
of elimination (initialization). For this reason, the initialization process which heat-treats a laser beam exposure etc. and crystallizes a recording 
layer immediately after film production of a recording layer was required. However, since the time for 30 seconds or more is required for the 
above-mentioned initialization process, a throughput is downed, it is [ many devices for an initialization process / stand ] necessary for [ when 
mass-producing ], and an installation cost becomes expensive. As a result, the rise of product cost will be caused. 

[0005]The recording layer which contains at least one kind of element of the element which belongs to the Ith fellows of the periodic table thru/or 
VII fellows other than Sb and Te excluding other elements substantially to such a problem, In the optical recording medium which has a layer of 
the complementary which consists of a crystallization promoting layer which consists of a crystallization accelerating material and a recorded 
state stabilizing material, Said other elements of the quantity of the more than which existed in this recording layer at the time of the end of 
stage film formation of this recording layer by carrying out an energy ray to said optical recording medium, and carrying out recording operation to 
it shift into a recording layer, and it is made to exist from the layer of said the complementary, There is art which made the initializing step 
unnecessary (the application-for-patent No. 319887 [ 2001 to ] specification). However, while the use to high-density image recording expands a 
phase change recording medium in recent years, much more high-speed over-writing realization (7 which is 2-5X of the reproduction linear 
velocity of DVD-ROM - 17 m/s) has come to be required. Although the improvement (following, improvement in the speed) in the crystallization 
rate of the recording layer material in the time of mark elimination (the melting point near [ i.e., ]) is needed for high-speed over-writing realization 
here, it is difficult to deal with such high-speed over-writing in said art. Because, according to the knowledge known until now, can attain 
improvement in the speed of recording layer material by making the compounding ratio of Sb high about the phase change type optical information 
recording medium (JP.2000-4341 5,A) which has a metastable Sb3Te phase to which a recording layer belongs to space group Fm3m, but. Since 
the preservation reliability of a medium falls in connection with it, it is a practical level and is because the medium [ over-write / medium / high- 
speed ] cannot be provided. 
[0006] 

[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention cancels the above-mentioned problem, and there is in realizing 
the initialization loess media of the storage density of 120 or more mm disks of 4.7 GB / diameters in which the compatibility with DVD-ROM 
which can respond to high-speed over-writing record is possible. 
[0007] 

[Means for Solving the Problem]an aforementioned problem does not contain substantially other elements other than (1) "Sb of this invention, and 
Te — the [ or / the Ith fellows of the periodic table thru/or ] — in an optical recording medium which has a recording layer containing at least 
one kind of element of an element belonging to VII fellows, and a layer of the complementary, When a layer of said the complementary carries out 
an energy ray to said optical information medium and carries out recording operation to it including high linear velocity-ized material, "A phase 
change recording medium with which said other elements of quantity of the more than which existed in this recording layer at the time of an end 
of a film production process of this recording layer shift into a recording layer, and come to exist from a layer of said the complementary", and (2) 
Said recording layer Sb, A phase change recording medium given in said ** (1) paragraph characterized by being germanium content of 0 thru/or 
less than pentatomic % by an atomic number including 1/3 or less Te of Sb", ( — 3) "phase change recording medium given in said ** (1) 
paragraph or a ** (2) paragraph, wherein a layer of said the complementary is a crystallization promoting layer containing a recorded state 
stabilizing material and a crystallization accelerating material". ( — 4) "phase change recording medium given in said ** (3) paragraph, wherein said 
recorded state stabilizing materials are four group elements, 1B group element, three group elements, and/or five group elements", and (5) — " — 
said recorded state stabilizing material — germanium, [ Cu. In and ] A phase change recording medium given in said ** (4) paragraph being B 
and/or N", ( — 6) "phase change recording medium given in said ** (3) paragraph, wherein said high linear velocity-ized materials are Ga, Dy, Ca, 
Mg, and at least one element chosen from a group which consists of Mn". ( — 7) "phase change recording medium given in said ** (6) paragraph, 
wherein said high linear velocity-ized material is Ga or/and Mn". (it is attained by 8) "phase change recording medium given in said ** (3) 
paragraph, wherein said crystallization accelerating materials are five group elements and six group elements", and (9) "a phase change recording 
medium given in said ** (8) paragraph, wherein said crystallization accelerating materials are Sb, Bi, and/or Te." 

[0008]In an optical recording medium which has a recording layer containing at least one kind of element of an element which belongs to the Ith 
fellows of the periodic table thru/or VII fellows other than Sb and Te excluding other elements substantially, and a layer of the complementary, 



Said other elements of quantity of the more than which existed in this recording layer at the time of an end of stage film formation of this 
recording layer by carrying out an energy ray to said optical recording medium, and carrying out recording operation to it shift into a recording 
layer, and it is made to exist from a layer of said the complementary, An aforementioned problem is solved by having made a layer of the 
complementary into a crystallization promoting layer containing a recorded state stabilizing material, a crystallization accelerating material, and 
high linear velocity-ized material. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. The feature of this invention is that the accessory constituent (this 
is also hereafter called "impurity") of the quantity of the more than which existed in the recording layer at the time of the end of stage film 
formation is a phase change recording medium which comes to exist in a recording layer by recording. It is a quantity contrastive with this 
accessory constituent, and means that Sb and Te in a recording layer maintain a Sb3Te system presentation, and the recording material of a 
recording layer holds the quantitative ratio of the grade in which phase-number conversion is possible to an amorphous phase-crystal phase by a 
write-operation and erasing operation as Sb as the main ingredients in this invention, and Te. The impurity of the quantity of the more than which 
said impurity was spread [ in the crystallization promoting layer] to the recording layer including the recorded state stabilizing material at the 
time of phase change record as an impurity, and existed in the recording layer at the time of the end of stage film formation comes to exist in a 
recording layer. Therefore, the recorded state stabilizing material which a recording material should include beforehand can be decreased. 
[0010]In this invention, high linear velocity-ized material is included in a crystallization promoting layer as an impurity. High linear velocity-ized 
material has an effect which raises the crystallization rate of a recording material [ / near the melting point ], and the high-speed over-writing 
realization (7 which is 2-5X of the reproduction linear velocity of DVD-ROM - 17 m/s) of it is attained. Since improvement in the speed of 
recording layer material can be attained without increasing the rate of Sb occupied to a recording layer by adding high linear velocity-ized 
material, the problem that preservation reliability will fall with improvement in the speed of recording layer material does not arise. 
[0011]It is preferred to use the group Ga, Dy, Ca, Mg, and at least one element chosen from Mn as a high linear velocity-ized material. The effect 
of improvement in the speed of recording layer material is checked from the result in which these investigated the addition effect over the phase 
change type optical information recording medium which has a Sb3Te phase about many elements on the periodic table. 

[0012]a group — Ga and/or especially Mn are especially preferred. Although each of D(ies), Ca, and Mg can attain improvement in the speed, 
when it is made to contain so much, it has the problem of causing the fall of a repetition recording characteristic. Although Ga has the problem of 
causing the fall of a recording characteristic repeatedly like Dy, Ca, and Mg, it has the effect of raising a conservation characteristic. For this 
reason, stabilization of a recorded state can also be attained with improvement in the speed. On the other hand, although the effect that Mn 
raises a conservation characteristic is not like Ga, the fall of a recording characteristic is not caused [ the case where it is made to contain so 
much ]. By using Ga and/or Mn as a high linear velocity-ized material from these things, a repetitive characteristic is good and it is possible to 
realize the phase change recording medium in which the conservation characteristic was further excellent. 

[0013]When using germanium as a recorded state stabilizing material included in a crystallization promoting layer, germanium which a recording 
material is made to contain may be less than pentatomic %. When germanium which a recording material is made to contain in a crystal recording 
layer in a Sb3Te system recording layer is less than pentatomic %, crystallization temperature will be less than 160 **. When crystallization 
temperature is less than 160 **, formation of the crystal record film of 80% of relative reflectance is attained also in the membrane formation 
process below the plastic deformation temperature of a polycarbonate board by using a crystallization promoting layer. It is a recording material 
for crystal recording layer formation which germanium is less than three atom % more desirably, and does not contain germanium most desirably. 
Here, the case where germanium contained in a recording material is less than one atom % is defined as not containing germanium substantially. 
When germanium contained in a Sb3Te system recording material is 3atom%, the crystallization temperature of the case of 147 ** and less than 
one atom % is 1 10 **. In the case of 147 ** former crystallization temperature, at least 67 ** of the above-mentioned polycarbonate board heat- 
resistant temperature becomes usable crystal record film by initialization loess. The relative reflectance is about 80%. Becoming a crystal film 
even whose substrate temperature of 67 ** is still more perfect in the case of 110 ** latter crystallization temperature, the relative reflectance 
will be not less than 83%. 

[0014]Record equivalent to at least 0.1 micrometer of record mark length is possible by extracting the beam system of recording laser light in this 
invention, since the recording material is a Sb3Te system recording material. As a recorded state stabilizing material in this invention, four group 
elements, 1 B group element, and three group elements are effective, germanium is the most effective and also Cu, In. and B are effective. In 
addition, five fellows' N is also effective in recorded state stabilization. As a crystallization accelerating material, five group elements and six group 
elements are effective. In particular. Sb, Bi. and Te are effective. 

[001 5] A crystallization promoting layer contains one or more sorts of ******** of the above, a recorded state stabilizing material, a 
crystallization accelerating material, and high linear velocity-ized material. The layer which consists of 2 yuan, Bi and germanium, is the most 
preferred as a crystallization promoting layer. To a crystallization promoting layer, the further impurity element may be added for melting point 
adjustment etc. An usable material as an impurity element Ag, Cd. Ce, Co, Cr, Fe. H, Hg, Ir, K. La, Li, Mo, Na, nickel, O, P, Pb, Pd, Po, Pr, Pt, Pu, 
Rb, Rh, Ru, S. Se, Si, Sn, Sr, Th, Ti, Tl, U, CI, Br, etc. are mentioned. 

[0016]The above-mentioned crystallization promoting layer does not need to serve as a thin film [ **** / completely ] on a substrate. That is, in 
the case of about 1 nm, membrane formation thickness is the island shape of discontinuous a large number by mass membrane thickness. If 
membrane formation thickness increases, said islands will be connected and it will become a perfect thin film on a substrate. In this invention, said 
island shape is also called crystallization promoting layer in a microscopic meaning. 

[0017]Next. an example of the optical information recording medium by this invention is shown in dr awing 1 . (1) is a substrate and (2) is the 1st 
dielectric layer and an organic protective layer by which, as for a reflection radiation layer and (7), the 2nd dielectric layer and (6) are provided 
[ (3) ] for a recording layer and (5) on a reflection radiation layer if needed in a crystallization promoting layer and (4). By a diagram, only the 
information board side of an optical information recording medium is shown. As for the material of a substrate, in almost all cases, polycarbonate 
is used. After substrate thickness forms the layer of dra wing 1 in the case more than 1-mm thickness, and about 0,6-mm substrate, it is and, in 
more than 2.0-mm thickness, in the case of **0.3 mm and 1.0-mm thickness, the permissible error of the substrate thickness in this invention 
comes out of the case where paste other 0.6-mm boards together and it is referred to as about 1 .2 mm, **0.2 mm in the case of **0.2 mm and 
0.6-mm thickness. The slot is formed in the substrate and the depth is 200A - about 450A. The pitch of a slot is 0.74 micrometer when using it as 
DVD compatible media. If minuteness making of this pitch is carried out to about 0.3 micrometer, record of not less than 20 GB is possible on a 
disk 120 mm in radius by using the laser of blue light. 

[0018]ln this invention, as the 1st and 2nd dielectric layers, SiOx, ZnO, Sn02- aluminum203, Ti02. Metallic oxides, such as ^203, MgO, Zr02- and 
Ta 2 0 5 , Carbide, such as sulfides, such as nitrides, such as Si3N 4 , AIN, TiN, BN, and ZrN, ZnS, and TaS 4 , SiC, TaC, B4C, WC, TiC, and ZrC, is 
mentioned. Such materials can be alone used as a protective layer, and can also be used as a mixture. For example, ZnS, SiOx, and Ta20 5 and 
SiOx are mentioned as a mixture. 

[0019]The thickness of the 1st dielectric layer has the preferred range of 50-250 nm. If it becomes thinner than 50 nm, it becomes the fall of an 
environment-resistant protection feature, a heat-resistant fall, and the fall of ********, and is not desirable, in the film production process by a 
sputtering technique etc. if it becomes thicker than 250 nm — film temperature — since film peeling and a crack arise by the rise of a degree or 
the fall of the sensitivity at the time of record is brought about, it is not desirable. As for the thickness of the 2nd dielectric layer, 15-50 nm is 
preferred. In the case of the 2nd dielectric layer, if thinner than 10 nm, heat resistance falls and it is not desirable. On the contrary, if 100 nm is 
exceeded, repetitive overwriting characteristics will worsen due to the fall of the film peeling by the fall of recording sensitivity, and a rise in heat, 
modification, and heat dissipation nature. 

[0020]As a reflection radiation layer (6), the simple substance or alloy of material mainly concerned with metal, such as aluminum, Au, Cu, Ag, Cr, 



Sr, Zn, In, Pd, Zr, Fe, Co, nickel, Si, germanium, Sb, Ta, W, Ti, and Pb, can be used. It is important for this layer to make heat radiate efficiently, 
and 50-160 nm of thickness is preferred. When thickness is too thick, radiation efficiency is too large, if sensitivity worsens and is too thin, 
sensitivity is good, but repetitive overwriting characteristics worsen. As the characteristic, thermal conductivity is high and it is required with a 
high-melting point that adhesion with the charge of a protective layer material should be good etc. 

[0021 ]One in the case of pasting together to drawing 2 and using a substrate about 0.6 mm thick is shown. About dielectric materials, a 
crystallization accelerating material, a recording material, and the charge of a reflective radiating material, it is the same as that of the case of 
said drawing 1 . In the case of drawing 2 , trans mi ssivity of the translucent reflection radiation layer of (13) and the 1st recording layer of (1 1) is 
made not less than 50%. 

[0022]The case where it has a two-layer recording layer on a substrate about 1 mm thick is shown in drawing 3. About dielectric materials, a 
crystallization accelerating material, a recording material, and the charge of a reflective radiating material, it is the same as that of the case of 
said drawing 1. Since the transmissivity of the 1st recording layer is adjusted in the case of drawing 3. the 1st dielectric layer of (22) and the 2nd 
dielectric layer of (25) may be made into the multilayered constitution of a dissimilar material. 

[0023]In order to carry out optical recording to the optical information recording medium of such this invention, when forming AMORUFASU 
equivalent to a reference clock length n cycle, laser pulse irradiation of a time (n-1) is performed at the time of n cycle. For example, when 
forming AMORUFASU of the length of reference clock 5 cycle shown in drawing 4, it irradiates with 4 times of laser pulses, in recording-linear- 
velocity 8.5 m/s — the case (DVD.) of record with 63.7 MHz of reference clocks ** laser radiation start time delay in 2.4X record, for example, a 
figure, — 19 ns and ** leading pulse width — for 6 ns, for 7 ns, 15 mW and ** erase power are performed at 8 mW, and, as for ** multi-pulse 
width, ** cooling pulse width performs ** cooling power for ** record power at 0.1 mW for 14.5 ns. 

[0024] For example, the above-mentioned material and the optical information recording medium by composition are the semiconductor lasers 
whose wavelength is 635 or 650 nm, and record reproduction can be carried out using the pickup of NA0.6. As a record method, a modulation 
code can use EFM or an EFM+ [8 / 16RLL (2, 10)] method by Pulse Width Modulation, for example. In this case, a pulse is divided into the multi- 
pulse part of a leading pulse and after that. A multi-pulse part is for repeating heating and cooling and performing them. In this case, the relation 
of each power serves as heating (record) power > erase power > cooling power, and cooling power is lowered to a read-out power grade. Usually, 
linear velocity is performed by 3.5 - 8.5 m/s, and read-out power is performed at 1 mW or less. 
[0025] 

[Example] Hereafter, this invention is explained based on an example. The thin film of the following (1) - (5) is formed by sputtering process on 
0.6-mm thickness and a polycarbonate board (the following, PC board) 5 inches in diameter. 

(1) Dielectric layer:ZnS-Si02 which is the 1st (being a mol ratio of a target 79.5:20.5); 220 nm of thickness. 

(2) Crystallization promoting layer : the target which consists of a recorded state stabilizing material, a crystallization accelerating material, and 
high linear velocity-ized material was used. A presentation and thickness are shown in Table 1. 

(3) Recording layer : **** for alloy targets of Sb3Te system material. A presentation is shown in Table 1. 16 nm of thickness. 

(4) Dielectric layer:ZnS-Si0 2 which is the 2nd (being a mol% ratio of a target 79.5:20.5); 10 nm of thickness. 

(5) reflection radiation layer: — AITi; — 140 nm of thickness. 

Substrate temperature at the time of recording layer membrane formation was performed at the temperature of the limit in which a polycarbonate 
board does not carry out plastic deformation. In this case, IR lamp output is controlled so that the thermo couple contacted to the substrate will 
be 100 **, and after monitor temperature with a thermoelectrical object is stabilized, the substrate is conveyed in the recording layer membrane 
formation room. It was 67 ** when the substrate temperature in the recording layer membrane formation room was measured. After the end of 
membrane formation, after carrying out the spin coat of the UV curing resin, curing formation was carried out by UV light exposure. Thus, the 
manufactured substrate was pasted together to other 0.6-mm boards in thickness, and was made into about 1 .2-mm thickness. 
[0026]The wavelength of 660 nm and the pickup head of NA0.65 were used, and an equivalent for the storage density set to 4.7 GB on diameter 
120 mm disk with recording linear velocity 8.5 and the speed of 14 m/s was recorded. Also when writing one mark, it recorded with the multipulse 
system which repeats laser radiation and cooling. Although the amorphous mark of the length of the multiple of clock 1 cycle was formed, laser 
radiation of the same number of times as the pitch of the clock per mark length and cooling were performed. The ratio of the laser radiation 
power at the time of amorphous mark formation (record power) to the power at the time of crystal space formation (erase power) differs in an 
optimum value with the thickness and material of a crystallization promoting layer, and are (record power)/(erase power) =0.4 - 0.6. 
[0027]A jitter is the value which **(ed) standard deviation of gap of the reading time of the boundary of a recording mark and a space by read 
clock 1 period time among a recording characteristic (unit %), and modulation is the value which **(ed) amplitude of 14T with the reflectance of 
14T. 

[0028](Examples 1-8. comparative examples 1-2) About Examples 1-8 and the comparative examples 1-2. The media reflectance immediately 
after manufacture and relative reflectance, recording linear velocity 8.5, the repetition record jitter properties evaluated by speed (an equivalent 
for 2.5 or 4X linear velocity DVD) of 14 m/s, and time for a record jitter to go up 1% at the time of 80 ** storage were evaluated. The result is 
shown in Table 2. Relative reflectance serves as a rule of thumb of the crystallization percentage of completion in a film production stage, and is 
defined by the following formulas here. 
[0029] 

[Equation 1]Re!ative reflectance =(media reflectance before record)/(reflectance of melting recrystallization formed at time of record) x100 (%) 
[0030]And since according to the knowledge which the artificer acquired media reflectance is changed with record as this is less than 80%, the 
good media characteristic is not obtained. 

[0031] As a result of evaluating, about Examples 1-8, the media reflectance could secure not less than 20%, and the relative reflectance could 
secure not less than 80%, and the endurance time of 100 hours could be secured as preservation reliability, and preservation reliability was good. 
The first time and the 1000 times record of recording linear velocity 8.5 and the repetition record jitter properties in the speed of 14 m/s are less 
than 10%. 

The good characteristic was shown. 

[0032]On the other hand, although preservation reliability was good, the repetition record jitter properties in recording-linear-velocity 8.5 m/s are 
less than 10% and the first time and 1000 times record showed the good characteristic in the comparative example 1, The first time and 1000 
times record were over 15%, and the repetition record jitter properties in the recording linear velocity of 14 m/s were the very bad characteristic. 
Since there is no high linear velocity-ized material, this is considered because improvement in the speed of a recording material is insufficient. 
[0033]In the comparative example 2, recording linear velocity 8.5 and the repetition record jitter properties in the speed of 14 m/s had 
dramatically bad preservation reliability, although the first time and 1000 times record are less than 10% and showed the good characteristic. 
Since the rate of Sb was increased for improvement in the speed of recording layer material and preservation reliability fell, this is considered. 
[0034] 
[Table 1] 
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[0036] 

[Effect of the Invention]As mentioned above, initialization loess manufacture of a Sb3Te system recording material phase change archive medium 
is enabled by this invention so that clearly from detailed and concrete explanation, The extremely outstanding effect that the initialization loess 
media of the storage density of 120 or more mm disks of 4.7 GB / diameters in which compatibility with DVD-ROM is possible are realizable is 
done so. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 

[Field of the Invention]The initialization operation of this invention is unnecessary, it is excellent in preservation reliability, and relates to the 
optical information recording medium which can respond to high-speed over-writing record. 
It is applied to an optical disc. 
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PRIOR ART 



[Description of the Prior Art]By laser beam exposure, by record of information, reproduction, and an eliminable optical information recording 
medium and a laser beam exposure as an optical information recording medium in which record of information, reproduction, and elimination are 
possible, The commercialization as phase change CD-RW using the reversible phase change of a crystallized state and an amorphous (amorphous) 
state, DVD-RAM, -RW, +RW media, etc. is expected. 

[0003]This invention persons have furthered research and development about what was constituted from a recording layer having a metastable 
Sb3Te phase which belongs a recording layer to space group Fm3m among the above-mentioned phase change type optical information recording 
media (statements, such as JP, 10-21 7069.A). This metastable phase differs from the recording layer of Sb-Te eutectic crystal structure, it does 
not separate into Sb and Sb2Te3, and disorder of the recording mark resulting from the grain boundary is not produced, either. Therefore, the 
thing using the recording layer having a metastable Sb3Te phase belonging to space group Fm3m has the strong point whose high density 
recording becomes possible. Repeatedly, since it is strong to the thermal shock at the time of record, the recording layer having a metastable 
Sb3Te phase belonging to space group Fm3m has the outstanding repetition recording characteristic. 

[0004]By the way. in the phase change type optical information recording medium using the recording layer having a metastable Sb3Te phase 
belonging to this space group Fm3m, a recording layer is produced by the vacuum producing-film methods, such as sputtering and vacuum 
evaporation, and the film immediately after film production has usually become an amorphous state. On the other hand, the recording layer of the 
optical information recording medium produced commercially must be a crystallized state. In the erasable light information record carrier using a 
phase transition, it is because record film is set as an amorphous state by a recorded state and is generally set as a crystallized state in the state 
of elimination (initialization). For this reason, the initialization process which heat-treats a laser beam exposure etc. and crystallizes a recording 
layer immediately after film production of a recording layer was required. However, since the time for 30 seconds or more is required for the 
above-mentioned initialization process, a throughput is downed, it is [ many devices for an initialization process / stand ] necessary for [ when 
mass-producing ], and an installation cost becomes expensive. As a result, the rise of product cost will be caused. 

[0005]The recording layer which contains at least one kind of element of the element which belongs to the Ith fellows of the periodic table thru/or 
VII fellows other than Sb and Te excluding other elements substantially to such a problem, In the optical recording medium which has a layer of 
the complementary which consists of a crystallization promoting layer which consists of a crystallization accelerating material and a recorded 
state stabilizing material, Said other elements of the quantity of the more than which existed in this recording layer at the time of the end of 
stage film formation of this recording layer by carrying out an energy ray to said optical recording medium, and carrying out recording operation to 
it shift into a recording layer, and it is made to exist from the layer of said the complementary, There is art which made the initializing step 
unnecessary (the application-for-patent No. 319887 [ 2001 to ] specification). However, while the use to high-density image recording expands a 
phase change recording medium in recent years, much more high-speed over-writing realization (7 which is 2-5X of the reproduction linear 
velocity of DVD-ROM - 17 m/s) has come to be required. Although the improvement (following, improvement in the speed) in the crystallization 
rate of the recording layer material in the time of mark elimination (the melting point near [ i.e., ]) is needed for high-speed over-writing realization 
here, it is difficult to deal with such high-speed over-writing in said art. Because, according to the knowledge known until now, can attain 
improvement in the speed of recording layer material by making the compounding ratio of Sb high about the phase change type optical information 
recording medium (JP,2000-43415,A) which has a metastable Sb3Te phase to which a recording layer belongs to space group Fm3m, but. Since 
the preservation reliability of a medium falls in connection with it, it is a practical level and is because the medium [ over-write / medium / high- 
speed ] cannot be provided. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As mentioned above, initialization loess manufacture of a Sb3Te system recording material phase change archive medium 
is enabled by this invention so that clearly from detailed and concrete explanation. The extremely outstanding effect that the initialization loess 
media of the storage density of 120 or more mm disks of 4.7 GB / diameters in which compatibility with DVD-ROM is possible are realizable is 
done so. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention cancels the above-mentioned problem, and there is in realizing 
the initialization loess media of the storage density of 120 or more mm disks of 4.7 GB / diameters in which the compatibility with DVD-ROM 
which can respond to high-speed over-writing record is possible. 
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MEANS 



[Means for Solving the Problem]an aforementioned problem does not contain substantially other elements other than (1) "Sb of this invention, and 
Te — the [ or / the Ith fellows of the periodic table thru/or ] — in an optical recording medium which has a recording layer containing at least 
one kind of element of an element belonging to VII fellows, and a layer of the complementary, When a layer of said the complementary carries out 
an energy ray to said optical information medium and carries out recording operation to it including high linear velocity-ized material, "A phase 
change recording medium with which said other elements of quantity of the more than which existed in this recording layer at the time of an end 
of a film production process of this recording layer shift into a recording layer, and come to exist from a layer of said the complementary", and (2) 
Said recording layer Sb, A phase change recording medium given in said ** (1) paragraph characterized by being germanium content of 0 thru/or 
less than pentatomic % by an atomic number including 1/3 or less Te of Sb", ( — 3) "phase change recording medium given in said ** (1) 
paragraph or a ** (2) paragraph, wherein a layer of said the complementary is a crystallization promoting layer containing a recorded state 
stabilizing material and a crystallization accelerating material". ( — 4) "phase change recording medium given in said ** (3) paragraph, wherein said 
recorded state stabilizing materials are four group elements, 1B group element, three group elements, and/or five group elements", and (5) — " — 
said recorded state stabilizing material — germanium, [ Cu, In and ] A phase change recording medium given in said ** (4) paragraph being B 
and/or N", ( — 6) "phase change recording medium given in said ** (3) paragraph, wherein said high linear velocity-ized materials are Ga, Dy, Ca, 
Mg, and at least one element chosen from a group which consists of Mn". ( — 7) "phase change recording medium given in said ** (6) paragraph, 
wherein said high linear velocity-ized material is Ga or/and Mn". (it is attained by 8) "phase change recording medium given in said ** (3) 
paragraph, wherein said crystallization accelerating materials are five group elements and six group elements", and (9) "a phase change recording 
medium given in said ** (8) paragraph, wherein said crystallization accelerating materials are Sb. Bi, and/or Te." 

[0008]ln an optical recording medium which has a recording layer containing at least one kind of element of an element which belongs to the Ith 
fellows of the periodic table thru/or VII fellows other than Sb and Te excluding other elements substantially, and a layer of the complementary, 
Said other elements of quantity of the more than which existed in this recording layer at the time of an end of stage film formation of this 
recording layer by carrying out an energy ray to said optical recording medium, and carrying out recording operation to it shift into a recording 
layer, and it is made to exist from a layer of said the complementary, An aforementioned problem is solved by having made a layer of the 
complementary into a crystallization promoting layer containing a recorded state stabilizing material, a crystallization accelerating material, and 
high linear velocity-ized material. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. The feature of this invention is that the accessory constituent (this 
is also hereafter called "impurity") of the quantity of the more than which existed in the recording layer at the time of the end of stage film 
formation is a phase change recording medium which comes to exist in a recording layer by recording. It is a quantity contrastive with this 
accessory constituent, and means that Sb and Te in a recording layer maintain a Sb3Te system presentation, and the recording material of a 
recording layer holds the quantitative ratio of the grade in which phase-number conversion is possible to an amorphous phase-crystal phase by a 
write-operation and erasing operation as Sb as the main ingredients in this invention, and Te. The impurity of the quantity of the more than which 
said impurity was spread [ in the crystallization promoting layer ] to the recording layer including the recorded state stabilizing material at the 
time of phase change record as an impurity, and existed in the recording layer at the time of the end of stage film formation comes to exist in a 
recording layer. Therefore, the recorded state stabilizing material which a recording material should include beforehand can be decreased. 
[0010]In this invention, high linear velocity-ized material is included in a crystallization promoting layer as an impurity. High linear velocity-ized 
material has an effect which raises the crystallization rate of a recording material [ / near the melting point ], and the high-speed over-writing 
realization (7 which is 2-5X of the reproduction linear velocity of DVD-ROM - 17 m/s) of it is attained. Since improvement in the speed of 
recording layer material can be attained without increasing the rate of Sb occupied to a recording layer by adding high linear velocity-ized 
material, the problem that preservation reliability will fall with improvement in the speed of recording layer material does not arise. 
[0011]It is preferred to use the group Ga, Dy, Ca, Mg, and at least one element chosen from Mn as a high linear velocity-ized material. The effect 
of improvement in the speed of recording layer material is checked from the result in which these investigated the addition effect over the phase 
change type optical information recording medium which has a Sb3Te phase about many elements on the periodic table. 

[001 2]a group — Ga and/or especially Mn are especially preferred. Although each of D(ies), Ca, and Mg can attain improvement in the speed, 
when it is made to contain so much, it has the problem of causing the fall of a repetition recording characteristic. Although Ga has the problem of 
causing the fall of a recording characteristic repeatedly like Dy, Ca, and Mg, it has the effect of raising a conservation characteristic. For this 
reason, stabilization of a recorded state can a\$o be attained with improvement in the speed. On the other hand, although the effect that Mn 
raises a conservation characteristic is not like Ga, the fall of a recording characteristic is not caused [ the case where it is made to contain so 
much ]. By using Ga and/or Mn as a high linear velocity-ized material from these things, a repetitive characteristic is good and it is possible to 
realize the phase change recording medium in which the conservation characteristic was further excellent. 

[0013]When using germanium as a recorded state stabilizing material included in a crystallization promoting layer, germanium which a recording 
material is made to contain may be less than pentatomic %. When germanium which a recording material is made to contain in a crystal recording 
layer in a Sb3Te system recording layer is less than pentatomic %, crystallization temperature will be less than 160 **. When crystallization 
temperature is less than 160 **, formation of the crystal record film of 80% of relative reflectance is attained also in the membrane formation 
process below the plastic deformation temperature of a polycarbonate board by using a crystallization promoting layer. It is a recording material 
for crystal recording layer formation which germanium is less than three atom % more desirably, and does not contain germanium most desirably. 
Here, the case where germanium contained in a recording material is less than one atom % is defined as not containing germanium substantially. 
When germanium contained in a Sb3Te system recording material is 3atom%, the crystallization temperature of the case of 147 ** and less than 
one atom % is 110 **. In the case of 147 ** former crystallization temperature, at least 67 ** of the above-mentioned polycarbonate board heat- 
resistant temperature becomes usable crystal record film by initialization loess. The relative reflectance is about 80%. Becoming a crystal film 
even whose substrate temperature of 67 ** is still more perfect in the case of 1 10 ** latter crystallization temperature, the relative reflectance 
will be not less than 83%. 

[00l4]Record equivalent to at least 0.1 micrometer of record mark length is possible by extracting the beam system of recording laser light in this 
invention, since the recording material is a Sb3Te system recording material. As a recorded state stabilizing material in this invention, four group 
elements, 1B group element, and three group elements are effective, germanium is the most effective and also Cu, In, and B are effective. In 
addition, five fellows' N is also effective in recorded state stabilization. As a crystallization accelerating material, five group elements and six group 
elements are effective. In particular, Sb, Bi, and Te are effective. 



[001 5]A crystallization promoting layer contains one or more sorts of ******** of the above, a recorded state stabilizing material, a 
crystallization accelerating material, and high linear velocity-ized material. The layer which consists of 2 yuan, Bi and germanium, is the most 
preferred as a crystallization promoting layer. To a crystallization promoting layer, the further impurity element may be added for melting point 
adjustment etc. An usable material as an impurity element Ag, Cd, Ce, Co, Cr, Fe, H, Hg, Ir, K, La, Li, Mo, Na, nickel, O, P, Pb, Pd, Po, Pr, Pt, Pu, 
Rb, Rh, Ru, S, Se, Si, Sn, Sr, Th, Ti, Tl, U. CI, Br, etc. are mentioned. 

[0016]The above-mentioned crystallization promoting layer does not need to serve as a thin film [ **** / completely ] on a substrate. That is, in 
the case of about 1 nm, membrane formation thickness is the island shape of discontinuous a large number by mass membrane thickness. If 
membrane formation thickness increases, said islands will be connected and it will become a perfect thin film on a substrate. In this invention, said 
island shape is also called crystallization promoting layer in a microscopic meaning. 

[0017]Next, an example of the optical information recording medium by this invention is shown in drawing 1. (1) is a substrate and (2) is the 1st 
dielectric layer and an organic protective layer by which, as for a reflection radiation layer and (7), the 2nd dielectric layer and (6) are provided 
[ (3) ] for a recording layer and (5) on a reflection radiation layer if needed in a crystallization promoting layer and (4). By a diagram, only the 
information board side of an optical information recording medium is shown. As for the material of a substrate, in almost all cases, polycarbonate 
is used. After substrate thickness forms the layer of drawi ng 1 in the case more than 1-mm thickness, and about 0.6-mm substrate, it is and, in 
more than 2.0-mm thickness, in the case of **0.3 mm and 1.0-mm thickness, the permissible error of the substrate thickness in this invention 
comes out of the case where paste other 0.6-mm boards together and it is referred to as about 1 .2 mm, **0.2 mm in the case of **0.2 mm and 
0.6-mm thickness. The slot is formed in the substrate and the depth is 200A - about 450A. The pitch of a slot is 0.74 micrometer when using it as 
DVD compatible media. If minuteness making of this pitch is carried out to about 0.3 micrometer, record of not less than 20 GB is possible on a 
disk 120 mm in radius by using the laser of blue light. 

[0018]In this invention, as the 1st and 2nd dielectric layers, SiOx, ZnO, SnC>2, aluminurr^Os, TiC>2, Metallic oxides, such as ^03, MgO, ZrC>2. and 
Ta20s. Carbide, such as sulfides, such as nitrides, such as Si3N4> AIN. TIN, BN, and ZrN, ZnS, and TaS^ SiC, TaC, B4C, WC, TiC, and ZrC, is 
mentioned. Such materials can be alone used as a protective layer, and can also be used as a mixture. For example, ZnS. SiOx, and Ta20s and 
SiOx are mentioned as a mixture. 

[00l9]The thickness of the 1st dielectric layer has the preferred range of 50-250 nm. If it becomes thinner than 50 nm, it becomes the fall of an 
environment- resistant protection feature, a heat-resistant fall, and the fall of ********, and is not desirable, in the film production process by a 
sputtering technique etc. if it becomes thicker than 250 nm — film temperature — since film peeling and a crack arise by the rise of a degree or 
the fall of the sensitivity at the time of record is brought about, it is not desirable. As for the thickness of the 2nd dielectric layer, 15-50 nm is 
preferred. In the case of the 2nd dielectric layer, if thinner than 10 nm, heat resistance falls and it is not desirable. On the contrary, if 100 nm is 
exceeded, repetitive overwriting characteristics will worsen due to the fall of the film peeling by the fall of recording sensitivity, and a rise in heat, 
modification, and heat dissipation nature. 

[0020]As a reflection radiation layer (6), the simple substance or alloy of material mainly concerned with metal, such as aluminum, Au, Cu, Ag, Cr. 
Sr. Zn, In, Pd, Zr, Fe, Co, nickel, Si, germanium, Sb, Ta, W, Ti, and Pb, can be used. It is important for this layer to make heat radiate efficiently, 
and 50-160 nm of thickness is preferred. When thickness is too thick, radiation efficiency is too large, if sensitivity worsens and is too thin, 
sensitivity is good, but repetitive overwriting characteristics worsen. As the characteristic, thermal conductivity is high and it is required with a 
high-melting point that adhesion with the charge of a protective layer material should be good etc. 

[0021]One in the case of pasting together to drawing 2 and using a substrate about 0.6 mm thick is shown. About dielectric materials, a 
crystallization accelerating material, a recording material, and the charge of a reflective radiating material, it is the same as that of the case of 
said dr awing 1 . In the case of dra wing 2 , transmissivity of the translucent reflection radiation layer of (13) and the 1st recording layer of (1 1) is 
made not less than 50%. 

[0022]The case where it has a two-layer recording layer on a substrate about 1 mm thick is shown in drawing 3. About dielectric materials, a 
crystallization accelerating material, a recording material, and the charge of a reflective radiating material, it is the same as that of the case of 
said dra wing 1 . Since the transmissivity of the 1 st recording layer is adjusted in the case of draw ing 3, the 1st dielectric layer of (22) and the 2nd 
dielectric layer of (25) may be made into the multilayered constitution of a dissimilar material. 

[0023]In order to carry out optical recording to the optical information recording medium of such this invention, when forming AMORUFASU 
equivalent to a reference clock length n cycle, laser pulse irradiation of a time (n~1) is performed at the time of n cycle. For example, when 
forming AMORUFASU of the length of reference clock 5 cycle shown in drawing 4 . it irradiates with 4 times of laser pulses, in recording-linear- 
velocity 8.5 m/s — the case (DVD.) of record with 63.7 MHz of reference clocks ** laser radiation start time delay in 2.4X record, for example, a 
figure, — 19 ns and ** leading pulse width — for 6 ns, for 7 ns, 15 mW and ** erase power are performed at 8 mW. and, as for ** multi-pulse 
width, ** cooling pulse width performs ** cooling power for ** record power at 0.1 mW for 14.5 ns. 

[0024] For example, the above-mentioned material and the optical information recording medium by composition are the semiconductor lasers 
whose wavelength is 635 or 650 nm, and record reproduction can be carried out using the pickup of NA0.6. As a record method, a modulation 
code can use EFM or an EFM+ [8 / 16RLL (2, 10)] method by Pulse Width Modulation, for example. In this case, a pulse is divided into the multi- 
pulse part of a leading pulse and after that. A multi-pulse part is for repeating heating and cooling and performing them. In this case, the relation 
of each power serves as heating (record) power > erase power > cooling power, and cooling power is lowered to a read-out power grade. Usually, 
linear velocity is performed by 3.5 - 8.5 m/s, and read-out power is performed at 1 mW or less. 
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l4**«iilfcSE«k^©ffli*^lt>ci-6 1 1 h «t 9 — 
S©iSii^--^<-7-< hH^, (DVD-ROM©M 
jt©2~5ft5it?fe5 7~1 7m/s) d5g*$it5J; 

XV«5*PJIIJ: ±5 t , !BflUi^ni¥Fin 3 micjs-rs 
*^^S b 3 T e ffi**Ti-4ffiaHISll3t1»«IE»Jift 



3 

(<$M2 0 0 0-4 3 4 1 5*4**0 KoV^Ttt, Sb 
©SE^ifc^ a < 1-5 C t <£ 0 EftSfm®n%{bttBI 

[0 0 0 6] 

fi, ±EH«;fc**?S U *3i*-/<-7W KEftlcft 
j^-e#5DVD-ROMZ^^Ifg^4. 7GB/jE@ 
1 2 0mmf-f^^K±©E»M©M{t^^T'f 10 

[0 0 0 7] 

[«w**ifei-*fcft©*»] ±is»Wi, 

(1) rst>, TeOlfc, «5E#*rSIKttfc*4*v^ 
fct> lg§j©5£ilf£-&trEftjIi, *©£©JIt£;fr1- 

1-5 £ t iz X <0 , BfSE»iO»lixa*Tl*l-tt1E»JI 

e» Efts f »owf l x#a-f s «t 5 1 4 s # aabEftat 
*j . (2) rtneiEftjitf. sbi, Mt'Sb® 

l/3KTOTet to 0 5 
Ge^*»T?fc5C t*W*t i"6lWiej(S (1) «I-E 

«©«SEfcEftiltffj . (3) rttrffi-t©*©*^ IE 
t SSSrfbiEii**** t *&BWkflHi 
MvbZzk&timhirzmBM (l) 9Xttt* (2) 

*iiSE«©ffi3Efl:E««Eftj . (4) tmamfctess 

tt5fls5E*T*>5Cfc*#»ti-S«FfBJ(5 (3) JSl^E 30 

motasMmxtti . (5) rfiW28a««tfi^^{k«- 

W, Ge, Cu, In. BXtf/XttNT?*>5 C t £ 
#^ir1-5S(IfE^ (4) 9l~Efc©*3^kEft&#J , 
(6) rnHEfcilldtflStttttfG a , Dy, Ca, Mg, 
Mni>64 €)»tf;h,;fc^fc < t <b-o07L*-efo 
5wtSr«M»ti-5l(lSE» (3) 5l-E*©ffi£fbEft 
, (7) ttHte&&m<t#m>G a*tclt/RTfi 
Mn-e*>S^t*W»fci-5WIE» (6) 3ICE*fc©4B 

fcfcffiftttttj , (8) rnsE»*ft(SJi*t«i». 5^ 

5c*» 6«5n»-C*5£i*ie*£-rai!tlfE* (3) 9 40 
fcE«©««fcEftii#J . (9) rsJIB^S^ffiilW 
fW*» Sb, B ifttf/XttTe-e*>5£i*1$«i: + 
5MIEm (8) *lCE«©ffi«<kK««ft:j fciOJfe* 

[0008] Sb, Te ©fete, f&5c*£HKftK-g-$ 
*^XMtfl»#** I «»£VII»lcjRi-55c*©^/j: 
< it l®S©7£ift£"£tfEftS2:, ^©£©St£W 
1-**Eft$«ftl':fc^T, WE#E»«#»^*/i'¥- 

ma uxE«*f^i-5 ctiao, ttE&Jioj&Btxa 

»T^tcSEE»S«t'lc#i£ LfcfiLh©*®iME«l5E*# 50 
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4 

Wl&t BWI+KWr LTffftl-5 «fc 5 t 

9, ±E^Ii*A?^Lfcfc©-Ci)5o 
[0 0 0 9] 

mmnmMnmm sit, *amt:#inzwi-t6. 

*36H©W*tt» !B«t5 - £ K«fc 9 , «II1»TU 
tEftS£#ftLfcW±©i;©i(J/&& (filT, 

£LT©Sb, Tefcfi, ttMrit£i3t8&W**-e*> 

t) , Eftl^WS b RUT ejiSb 3 T e ^jjfi$£jNt» 
Ll.oE»S©E*W^#)it*^R^*il^^J; ►) 

HPl-SCiSr***-*. ^klE^gl'^fei LTE 
ftttf6£j£{"k*m*£*, ft£{kEftl$l::it5E**fi«jas 

ft. *>e>i»DftE»«3|s]is-&tf^#E»ttli3cSft»W 

-Bracts "CSS, 
[ooio] £e>lc, **w-ei4, SiBMifSlc^ilae 

• t LT»*aHk*m*£i>. WftatfMmMu Bfc^S 
«C*5»t5E»*m©«*fta«S:i«ft53»***i-5 
t©T?fe9, 7 <1 (DVD-ROM 
©ff^ii©2~5^3tTfo5 7~l 7m/s) iWE 
t*5. fete. ffi»3i{WWtJP^5ctlcJ:»)» Eft 
Stcift5Sb©#J^Srii-^1-ct4<, Eft«*tWo 
ilSiift^Eixefcft. EftStm© Usable tfc*o-C 

[0 0 11] niftar^^j: LT«. -*Gi, Dy, 
Ca, Mg, Mn<D$>frbMlitlZ>'P%:< t fc— o©t£ 
**fflV>5:i:W4U\ CJlfett, Sb3TeS* 
*i-5ffi«ftS3t*«Eftaff^*]i-5«5!iPa**Hffl 

[0 0 12] 4*J, — ^©tfJT^G a fcitV^fcJiM 
n##fc#*U\ Dy, Ca, M g livvfftfc jft^b 
ttHlixS't,©©, #*lCa*£*/c#^, ^I^SLEft 
#tt©ftT*tfci-tV^BH**U-CV^5. Gal4, 
Dy, Ca, Mg £ 9 5g LEft#tt©f£T£# 

-a^5^!l***LTV^?,„ C©fcft, *»ftttfctE» 
«t«Oft*ft;fcB5Ci:^-e#5. Mnli, 
»tt*|6|±*-fr5S!l*l4Gaiaif-t?tt:4v^, 

* ^tcm-B-X'hm *) £ LEft4#tt ©®T* # fci-C t 
*«4V\ cnib©C£*^ib, fg5^3«ft»*4tLTGafc 

<, «#»tti^e)^ff^fcft^kEftat#**!fti-5 
[0013] fe^kteitS^tfEft^^k^t 



5 

m*%*m-?&\t\ s b 3 t e ^iftiSKfc^Tifeiife 

# i 6 ot:*»©»£-H\ IS*ft;iE*JiSrfflv^c tic 
o -fe * T- 1 fS*f£#t* 8 0 %®ftAIBMt«>j£jft£S'5Tie 

1 1 ot:T'fc5o «j#*Sftfta*i 4 7<Ctf>«3-, fit» 
b£«»$M<£>6 y'C-etsiJMkV' 

0%sST-fc5 o g#£iift*i£i iot:©»&«t, S 

[00141 **^T*fi, fa****]** S b 3 T e 20 

£ tic J; •?/>/,£< t*>0. 1 /»m©ffi»T- 

flWSi: Lttt> 4«5£*. 1B^I > 3^tE** 5 
*^T'fc5o GeiS*t>*"»T?*4te, Cu, In, B 

Sb, Bi, T e 
[0 0 15] ftAft£$J|H:. ±1E. CftttlKfc&fttt 30 

*4 t tijMbrattm t ataftwt ©*n«i 1 a« 

±*-^*-T5o KS*<bffiJt*fc UTftt>»4 U^fi, 
B i fcGe©27ci»P)Jie5JiT?a!>5. SIC, ftAfcfeii 

g, Cd, Ce, Co, Cr, Fe, H, Hg, I r , 
K, La, Li, Mo, N a , Ni, O, P, Pb, P 
d, Po, Pr, Pt, Pu, Rb, Rh, Ru, S, 
Se, Si, Sn, Sr, Th, Ti, Tl, U, CI 
JJiVB r HHUmtfhtlS. 40 

[0 0 16] ±BJ£JM:£iUtt££±-c££fcXfllt& 
[0 0 17] ftic, *aswtJ:53ittff«SE««Efto-« 

£0iic^-r o (i) (2) i&s*i©ismflc 
ji. (3) tfi&MMBiJi. (4) iifmm. (5) * 

jS2©«tm*S» (6) iSRWttSMI. (7) fi&gtc 50 



#HB 2003-288737 
6 

Ti^i. £&©*mi±, (It Ay t*©$g£-# 1) * 

$0. 6mm©&R[C|3l©S£J£$Lfc&, <i!i©0. 
6mmg&£8£'9£-;b-£Tj& 1 . 2mmtt?>i^i!fc 
*»WI-*5tt5*«WOfP*K3Stt, 2. OmmJ? 
ei±©#-a-±0. 3 mm, 1. OmmfCS^±0. 2 
mm, 0. 6mmf©|^+0. 2 mm, Tfc-5„ 
tfi, HiWrtLTk!). ^OUli2 0 0A~4 5 0 

ttffl-TS^O. 7^mt*i)5. :©fyft, 0. 

5 C tlC± 9 , fll 2 0mm©f-Y^^±T2 0 GB 

[0 0 18] *I6^Ic^vnt, 3?l&J:tffB2©^«ft 
St LTte, SiOx, ZnO, Sn0 2 , Al 
2 Os , TiG-2 , Im Os , MgO, ZrOi , T 
a 2 Os W<D^S,mit^), S i 3 N« , A 1 N, T i 
N, BN, Z r N^Og-fbfe, Z n S, TaS, ^<DUi 
ftfe, S i C, Ta C, B« C, WC, T i C, Z r C 

St L-UBV^CttfS-Ct, }&-£-fet LTffll^ 

Ctt>T*#5„ Mxfi, jffi^tLTH, ZnStSi 
Ox, Ta 2 Os t S i Ox^^lf "bixSc 
[0019] B 1 0&m#J§<Z>ffi$l^ 5 0 ~ 2 5 0 n 
m©|BHjW*U\, 5 0 nm<i:<9»<ft5 t, BSI^ 

$F*L-<*t\, 2 50nmit)f<;i5i:, 
VtCfcSSBBlSfcfcvvc, KfflJE©±#.c.fc!>RailS 

©t|}4L<4v\ *2©WtfWl©JlSiPttl 5~5 0 
omiljf*U\ Sg2©BI«#S©$£\ lOnmiO 
*^tBfRttiSfiTUff*L.<*V\ ®tc, lOOnrn 

[0 0 2 0] g.MMti&m (6) t LTfl, Al, Au, 
Cu, Ag, Cr, Sr, Zn, In, Pd, Zr, F 
e, Co, Ni, Si, Ge, Sb, Ta, W, Ti, 

Ct#T<£3o C«DS»i, «l*J»*«Ucik»S-fr5Ct 
* 5 S^f fof , )RJltt5 0~1 6 0 nmiijfj LV\ Jg| 

7-< H«fe»*»<ft*. #ttt LTf±, ^^^a 

[0 0 2 1] 02IC, J¥£&0. 6 mm©ffiS?rIi»)^ 



7 

i<D®-&tmm-eh&o gi2©i^-m (n) 
sw£*«MRflxtf» ( 1 1 ) i ©E*w©aa* 

*5 0%J^±iC-t--5<, 

[0 0 2 2] 0 3^, fJlmmSS©M±t> 2jf 

5) ©*2©R*ff**natmo#*flij«fc-t-5»a- io 

[0023] r © J: 5 ***W©3tfll*HE«KflcJc3felE 

7r*£»f5*§3\ nflJB©P*Mfc (n-1) El© 

* p s>* 5E$fflS©*£©7^77*£^/#-t-£>» 

8. 5m/s tCfc^T, gig*o;y*63. 7MHzt 
©E&©#£ (DVD, 2. 4^3ifS«fe) , fff*.tfHE 
fcttS, ©w— 9 s — HMtHttSKHnil 1 9 n s , ©ft 20 
||/^^*Bfi6 n s, ®^^f/^fili7 n s, €>ft 
ip/NW^tSU 14. 5ns, ©Eft'<7— f4 1 5 mW, 
©ii/^-liSmW, (2>&£P'*7— f40. lmWI:t 
fr45. 

[0 0 24] ±IE*t^fcJ:t«l^t J:53tflMSIB«Bift: 
14. 0dx.fi, &fi#6 3 5fc5l^f46 5 0 nmO^ft 
V— NA0. 6©tf y^Ty^ffl^SSSS* 

l-5rtis-e#5„ iE»*Sct urri, Mx.fi, pulse 

Width Modulation T'^p 3- K3*E FMXI4E FM+ 
[8/16RLL (2, 1 0) ] #5£$&fflV*Sw b& 30 
-?£5„ -©#£, />V^f4ftSS/NW^i-^©^©T;w 
f-/*frX&\Z.£fri%5> 0 -7/W/</K*S$l4, JpfR, ft£P 
**9iKWT*5fc«>©t>©-C*>5. -©*£\ #'<7 
-©H«f4, JPJR (ESS:) *7->iH*'*!7->»ifl/< 
7-£&oT^T, ft3^7-»4aS^ffiU^7-a«^ 
THFffS. »#, Hi£f43. 5~8. 5m/s, R^ffl 
L/*7-f4 1 mWfiJTT'ff&Po 
[0 0 2 5] 

0. 6mmff, IS5-fyf©>K!J*-*4-hS*S 40 
(J£1T, PClfi) Jili^^S'^y^j/felCi'J^T© 
(1) ~ (5) ©**S:«fiW-5. 

(1) Hi ©K«ftJl : Z n S • S i 02 {$-fy V 
©m o 1 itX' 7 9 . 5:2 0. 5) ;fU2 2 0nm o 

(2) fefafkiEits : &&#te£fe<\$m, m&ittem 

(3) E»S : S b 3TelWO^?-'/s' hfflt^ 
fc. »J*»4* 1 fc*"*-. KJ¥ 1 6 n m„ 

(4) ^2©ifftI:ZnS-Si0 2 {9-f*J V 50 
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©mol%)tt-7 9. 5:2 0. 5) ;S|10nm„ 
(5) £4ttHKUi : A 1 T i ;Hl40nm o 

gtt $ iirfcfim*^ 1 0 0 "C t « 5 J; 5 I R 7 > 7'ta 

©, sfciutfcsis-*- 5 1 6 7rx-foofc 0 &mmT 

±*)*fti»J*S*fc. r©i?{cL-Ci![itLfcS«*, 
te©ff$0. 6mmSSiftS!)^}3fT*!ll. 2mm| 

[0 0 2 6] fcg6 6 0 nm, NA0. 6 5<D\?y?T 
y/AyKMLt, IBfi^3iS8. 5, 14m/s 
©3I£T?, it#l 2 Ommf^^itM. 7GBi/i 
58Eft*«ffia©8E»Srff*o7l:. lo©?-^|< 

•jo^ny* ©&Sj& fc H— ©iflgt© u-U*— HUH t ft 

»'<7- (Efi^7-) t, ^^-^-^^^©^7 
- 7-) ©Jtf4, tS&fcffiiiffOflBir&tttffi 

lw J: 9 ftMPJlft 9 , (B«k/< 7 -) / 7 
-) =o. 4~0. 6-efo5 0 

[0 0 2 7] Efcfttt'K 5?y*-tt, SE»v-*t^ 
•^-^©^#©fc^aL^Ffl©Xu©tI*®^^, 

^^U-: ^3>"f4, 1 4T©3I*g£l 4T©£#=f^-C 

[oo28] (nfisw i ~8 , iteEM i~2) nmm 1 

~8, tkfe«l~2lCo^T, MiSK^©^x-<Tg:W 
**3J:t#B*tE*t*, SE»j|jga8. 5, 14m/s© 
X$ (H3«DVD2. 5, 4^a^S) -CWfttfc^ 1 ? 
51 LIE® v^* #14, 8 0 , C«« t l«liE»5?S'*-i»l 

fc\ rr-C*i*fSW*i:{4, ^)KS|5g-e©^f a {biSffS 

©g£fc&3 *>©-?& 9, «T©S:-esas^5 0 

[0 0 2 9] 

[fell ta»SW^=(E^mi©^x^Tg:M*)/(E 

mf\mj&$ftz®wmfe&(DM$ttm xioo (%) 

[0 0 3 0] *UT»W#iS»fc*PJ!.lcJ:5tx Zti& 

[0 0 3 1] mm Lfc^*, ^JS^J 1 ~ 8 (CO^T(4, 
^X-i" Tfcttm-S. 2 0 %Jei±, ffi^RW*l4 8 0 %J£JUt 

tz£b\C, E»^iS«8. 5, 1 4m/s ©3S^-C©H 
9aLB»S?s»*WfcB:, tD@ % 1 0 0 omESt t>t 



(6) 



1 0 £#*1$tt$:SLfc. 

[oo3 2j ctuzttLx, ttmm^^m, 

flt<itt**A»-e*>9, fE&H5ig8. 5 m/ s -?©$ 9 
SUB»i?y^Wttt, aH. 1 0 0 01HE*£t>fcl 

8Eftl»a[*-C©l|9igL!Eft^y^tHtB:t0ia» 100 
OHffiftfcfcfcl 5%£«;tTi;9. #*fcBVHttfc-C 
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* [0 0 3 3] £fc, tfc««2t*5V^Ttt. IES^jSS 
8. 5, 1 4m/ s ©it Dig LB«kS^y *4#t£ 
12. flJUK 1 0 0 0 ISIGftj: fcfc 1 0 9 , & 

ff*Wfefr*Lfct)©©. fiM?fWBtti J *11tt»a»o 

[0 0 3 4] 
[*1] 







MW/nm 






Bi 


Ge 


X 


Sb 


Ta 




BiGe 


2.0 


Sb80T*20 


4.4 


6.6 


0 


712 


17.8 


tfcf£0iJ2 


BiGe 


2.0 


Sb86Te14 


4.4 


6.6 


0 


76.5 


12.5 




BiGeGa 


2.0 


Sb80Te20 


3.7 


3.7 


Ga:3.7 


71.2 


17.8 




BiGeGa 


2.0 


Sb80Te20 


4.4 


3.3 


Ga:3.3 


712 


17 8 




BiGeDy 


2.0 


Sb80Te20 


3.7 


3.7 


Dv:3.7 


712 


17.8 




BiGeMg 


2.0 


Sb80Te20 


3.7 


3.7 


Mg:3.7 


712 


17.8 




BiGeCa 


2.0 


Sb80Te2Q 


3.7 


3.7 


Ca:3.7 


712 


17.8 




BiGeGa 


1,5 


Ge2Sb78Te2D 


4 


4.3 


Ga:2.2 


712 


1B.3 




BiGeMn 


2.0 


SbB0Te20 


3.7 


3.7 


Mn:3.7 


712 


178 




BiGeGaMi 


2.0 


Sb80Te20 


3.3 


3.3 


Ga:2.2 
Mn2.2 


712 


17.8 



[0 0 3 51 



£ [*2] 









SOSfESi / frWi/JW-A'-HH ooo 

@ § tf>Vt> (ltmU& 8JWs) 


«DfDIE& / $'-fWrt*~A , -5-f MODO 
@§eDt>*$- C?E&*«& 1 Wb) 


J±»«1 


2036 /83* 




10**3» / 10**31 


1»J5Lt/1WJ5L± 




20%/ 82* 




io**ft/io%*ft 


ia*a*»/io%*% 




20% /8H 




10**$S/ 10%*5S 


10**55/ 10**55 




20%/ 851 


iooa*MtUL 


10**^/10%*;3 


10**5$/ 10**2§ 


mm 


20%/ 83* 


ioobshjsll 




10**«/10**)S 




20%/ 83% 




10**55 ,MO%*5S 


10»tR»/ 1D**)£ 




2036 / 83* 




10**31/10%*^ 


10**^/10**58 


ESI 


20)6/81* 




101*38/ 10**5S 


io**;$/ios*tfS 


ESQ 


2096 /83* 




io«*tt/ioft*ft 


10*5*31/10**58 




201 /81l 


ioo*#wb±. 


io%*2& y 10**5? 


10%*£/10%*3S 



[0 0 3 6] 2 

[»«©»*] 61Jt, iM*i»o*»W41!lH*»e»W6*» 3 

fti?!-, **9lfc:J:!K Sb, T e SfBfttttWBXfc 4 

tzm*y t jT<DtQMikuxmig*fjmk lt, dvd- 5 

ROMH^"5J|g^4. 7 GB/B/gl 2 Ommf^ 6 

[0B©ffiWi!ft9l] 40 9 

[01 ] *»W{ci536flHISE«ISEfr©-ffil4:*UfcH 1 0 

1 1 

[13 2] #«WI-J:5#tt«eftii#©-£J**LfcSiJ 1 2 

©EiT-foe,, 1 3 

[0 3] **WtJ:536*«E«ttfr©-«S:*Lfc3E 14 

lcS'J©IDT*fc2)o 1 5 

[04] **W©*flt«E»«tft:'-©|Bft J E~K©lf!l 16 

Sr^L-fcEl-t?fc5„ 17 

[tt#©ttH] 1 8 

1 W&L 50 19 



k i <ommm 
% 2 (Dwm&m 

j* i ©immm 

sg 1 ©IE&JI 

^2©^mfrs 

jR3©»*MWi 
m 2 ©Efts 

US 2 ©tttttJI 



(7) 4#B8 2003-288737 

11 12 

2 0 S« *27 |3 »H1*1 

2 1 S 2 8 &2tf>fE&g 

2 2 Il©gtftg 2 9 ^feftffijig 

2 3 igf^kffiitS 3 0 B4(0Mm#:g 

24 jr i coe^« 3 1 km&mm 

2 5 £ 2 ©RmftS 3 2 IS 

2 6 ftg/l * 



111] [02] 




(72) *K* ^ffl flfA (72) *W* 16H 

JH*«*BaE^RaiTB 3#6* JlOfc»*fflK*J*& 1TB 3#6* ttS: 

Attn a-rt #?±y =r-rt 

(72) IB^* it© F^-A(##) 2H111 EA04 EA12 EA23 EA32 EA33 

JRMM:BK C MS&1TB 3 #6-^ tfcst FAOl PAH FA23 FB05 FB09 

£tt!J a— FBI 2 FB30 

5D029 JA01 JB03 JB05 JC09 



